Pulmonary vasodilation with structurally altered pulmonary vessels and pulmonary hypertension.
To evaluate pulmonary vasodilation in a structurally altered pulmonary vascular bed, we gave endothelium-dependent (acetylcholine) and endothelium-independent [sodium nitroprusside, prostaglandin I2 (PGI2)] vasodilators in vivo and to isolated lobar pulmonary arteries from neonatal calves with severe pulmonary hypertension. Acetylcholine, administered by pulmonary artery infusion, decreased pulmonary arterial pressure from 120 +/- 7 to 71 +/- 6 mmHg and total pulmonary resistance from 29.4 +/- 2.6 to 10.4 +/- 0.9 mmHg.l-1.min without changing systemic arterial pressure (90 +/- 5 mmHg). Although both sodium nitroprusside and PGI2 lowered pulmonary arterial pressure to 86 +/- 4 and 96 +/- 4 mmHg, respectively, they also decreased systemic arterial pressure to 65 +/- 4 and 74 +/- 3 mmHg, respectively. Neither sodium nitroprusside nor PGI2 was as effective as acetylcholine at lowering total pulmonary resistance (18.0 +/- 3.6 and 19.1 +/- 2.2 mmHg.l-1.min, respectively). Right-to-left cardiac shunt through the foramen ovale was decreased by acetylcholine from 1.6 +/- 0.4 to 0.1 +/- 0.2 l/min but was not changed by sodium nitroprusside or PGI2. Isolated lobar pulmonary arteries from pulmonary hypertensive calves did not relax in response to acetylcholine, whereas isolated pulmonary arteries from age-matched control calves did relax in response to acetylcholine. Control and pulmonary hypertensive lobar pulmonary arteries relaxed equally well in response to sodium nitroprusside. We concluded that acetylcholine vasodilation was impaired in vitro in isolated lobar pulmonary arteries but was enhanced in vivo in resistance pulmonary arteries in neonatal calves with pulmonary hypertension.